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PREFACE

It is a great pleasure to welcome you at the 2012 EARLI Special Interest Group 2 meeting hosted by
the Laboratory of Educational Sciences of the Pierre-Mendes-France University in Grenoble, France.
The EARLI SIG 2 is one of the twenty-two special interest groups of the European Association of
Learning and Instruction. It focuses on how learning is influenced by the representation of the learning
material, such as by way of text and pictures. However, as there is an explosion of new representations
by the introduction of graphical interfaces, members of the SIG now consider multiple forms of
representation, including, but not limited to, texts, pictures, graphs, diagrams, concept maps,
animations, equations, virtual réality, information and scientific visualization, haptics, multimedia,
hypermedia, and simulations. The SIG meets every two years, in alternation with the main EARLI
conference, in order to establish continuity in collaborations of its members.

The theme of the Grenoble 2012 meeting is “Staging knowledge and experience: How to take
advantage of representational technologies in education and training?” The term “staging” is used here
to suggest the analogy with the “mise-en-scene”, i.e. the design of the visual aspects, in theatre and
film productions. In effect, instructional designers, teachers, and trainers, but also learners themselves,
can be thought of as “directors” striving to find an appropriate arrangement — in terms of composition,
sets, props, actors, costumes, and lighting — of knowledge and experience to be acquired. As
mentioned in the SIG 2 mission statement, this nowadays involves using a whole range of possibilities
for external representation, not just texts and pictures, as a kind of semiotic technology for expressing
knowledge and displaying skills.

The meeting features three keynotes, a JURE pre-conference workshop, eight paper sessions and a
poster session. We received a total of 75 paper and poster submissions by 176 authors from 19
different countries. All submissions were reviewed by the scientific committee of 20 members from 9
different countries. 37 papers and 36 posters were accepted. This volume contains all presented papers
and posters. The high number of multiple-author, multiple country contributions shows that the SIG is
in good shape and the bi-annual meeting fulfils its function.

We thank the European Association for Research on Learning and Instruction, the Scientific Board
of the Pierre-Mendés-France University, the Grenoble Alpes Metropole, the City of Grenoble, and the
Rhone-Alpes Region for financial support. Finally, we thank in particular the local committee and
members of the Laboratory of Educational Sciences for organizing what we hope will be a very
fruitful meeting!

Bienvenue et bon colloque.

Erica de Vries
Katharina Scheiter
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Abstract. Effects of novel presentation formats on learning from animation were tested in 2 experiments. Experiment |
recruited Johnson Laird’s notions about simplification in mental model building and compared sequential combinations of
different formats (static and animated) versus repeated presentation of single formats. Comprehension measures indicated
that despite participant’s mental model quality being significantly higher for the static-animated sequence, mental model
scores were relatively low, Experiment 2 aimed 1o raise mental model quality by adding a new form of entity cueing in which
functionally important aspects were cued via coloured tokens. Although eye movement data indicated the cues were effective
in directing learners’ attention they did not result in further improvements in mental model quality.
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Introduction

Building high quality mental models from an external animation can be a demanding activity. Johnson-
Laird (1998) argued that 1o be effective, mental models need to be “simplified representations" or "small-
scale models" of the external world. Accordingly, some of the difficulties learners have in building
effective mental models from animations may arise because they fail to simplify or scale down the referent
content before attempting to internalize it. The two experiments reported here examined whether the
chaining of simplified external representations to animated presentations and the application of cues
fostered building of more effective mental models. Simplified formats such as static pictures or animation
segments depicting key steps of an animation have been used in previous studies (Kriz & Hegarty, 2007;
Arguel & Jamet, 2008; Bétrancourt & Morand, 2010). However, when such ancillary representations were
presented in isolation or simultaneously with the animation, the results were inconclusive. It may be that
these approaches lack sufficient links between the simplifications and the animations or impose excessive
processing demands on the learner. We took an alternative two-stage approach to presenting simplified
external representations which manipulated the presence and the temporal location of (i) a set of static
pictures and (ii) the corresponding animation. A complex animation of an upright piano mechanism was
used without text (Figure 1). Four pairings of presentations were compared. In the first condition (SA), a
set of six Static pictures (S) depicting key steps of the mechanism was presented and then followed by the
Animation (A). In the second condition, the presentation order was reversed (AS). The two other conditions
were single format controls (SS and AA). Higher quality mental models were predicted in the SA,and to a
lesser extent in the AS conditions, than in the single format conditions. In the SA condition, we expected
that in the first stage, learners would build a mental model of the mechanism’s operation by making
inferences between the static key steps via active comparison and mental manipulation of pictures in the
set. In the second stage, learners would use the animation as feedback for checking and refining this mental
model. In the AS condition, learners could apply the mental model built from the animation to help them
infer the changes depicted in the static pictures. Although this would allow them to try-out the mental
model they constructed from the animation, the static pictures would be less useful for checking and
refinement. In the single format conditions, there are no such opportunities to test the first-stage mental
model against an alternative representation.

Experiment 1

After testing for spatial abilities and prior knowledge, the 82 participants (undergraduate French students)
were randomly assigned to four groups (two dual-format and two single-format conditions). Each
participant studied how the piano mechanism worked from the depictions provided (Fig. 1) for a total
learning time of 3°30”, (1°45” for each stage). A local motion post-test measured recall of the local motion
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of each piano component. In this test, learners used the computer mouse to move crosses on a static picture
of the mechanism to show the direction and amplitude of each component’s movement. A second post-test,
in which participants were asked to write an accurate explanation of the piano mechanism’s functioning,
measured the level of integration of the “conceptual model” they had developed. Comprehension scores are

presented Table 1a.

Figure 1. Series of static pictures and animation (SA) (Experiment One)

A repeated measures ANOVA showed mainly a significant interaction between type of presentation and
post-test, /7 (3, 78) = 6.52, p < .001, ,’pz = .20 favouring the SA and the AS conditions for the conceptual
model measure only. Univariate analysis showed an effect of presentation type for the conceptual model
score, (3, 74) = 4.44, p = .006, r),,"= .15, with scores for SA and AS being higher than those for SS and
AA, I°(1,74)= 10,01, p = .002. However, there was no effect of presentation type for local motion scores,
F (3, 74) = 0.85, ns. Finally, local motion scores were higher than conceptual model scores F (1, 74) =
290.05, p <001, 5,°=.79.

Experiment 2

Experiment 1 showed participant’s integrated conceptual model was significantly higher for the dual format
presentations than for the single format presentations. However, even in the best condition (SA), conceptual
models scores were relatively low (Table 1). In experiment 2, entity-based cueing was used with the aim of
directing learner’s’ attention to specific areas with particular relevance for building high quality conceptual
models. A novel form of dynamic cueing (see Boucheix & Lowe, 2010 and also the review by De Koning
& al., 2009) was adapted for simplified representations by localizing cueing in functional groups of
mechanism entities using coloured fokens (Fig. 2). The use of such tokens across key steps of the dynamic
process could further improve the quality of conceptual models resulting from the chaining of simplified
representations and animations.

Participants were 89 French undergraduate students. The experimental conditions and post-tests were
the same as in experiment 1, except for the use of token cues, addition of a control condition without cues,
and inclusion of eye tracking measures (Tobii 120). Based on the experiment one results, we choose the SA
condition as the un-cued control condition for experiment 2. The same set of six static pictures was
replicated four times, with each replica cueing a different functional group in its own colour. These
displays were presented for 26 seconds per screen. The cue presentation order was consistent with the
progressive changing dynamics of the piano operation (1: green, key-whippen; 2: red, jack- hammer butt; 3:
blue, damper-hammer and 4: yellow, balance-back check.),
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Figure 2. An example of SA condition (Experiment 2)

Table 1a, and 1b- Mean score as percentage of correct answers (and SD), for local motion and mental
model quality tests, for each type of presentation, table 3a experiment|, and table 3b experiment 2.

la, Exp. 1 SA AS SS AA 1b, Exp.2 [SA AS SS AA Control
Local 41.8 388 [422 456 Local 462 [47.7 458 K93 |503
Motion (14.9) [(13.9) |(8.01) [(13.4) Motion (7.6) [(9.9) [(12.0) [(9.9) [(13.8)
Conceptual [24.8 [20.8 |I6 133 Conceptual [38.9 [40.6 352 W3 35.3
Model (12.8) |[(15.7) [(9.41) [(9.7) Model (13.7) [(16.6) [(17.9) [(15.2) [(12.5)

Comprehension scores are presented table 1b. A repeated measures ANOVA showed no significant
effect of presentation type, /7 (4, 79)=1.2, p=0.3 r],,2= .05, and no significant interaction. There was no
significant difference between the groups in the cued SA and un-cued control conditions for the both post-
tests, /7 (1, 79) < 1, ns. Analysis of eye movement data showed that participants looked significantly more
often and longer at areas with tokens than at the rest of the display. Fixations on these areas persisted from
when the token cue appeared until its disappearance indicating that the cueing directed the learner’s
attention efficiently (despite not resulting in comprehension benefits).

Conclusion

The addition of a simplified external representation chained to an animation resulted in superior conceptual
model quality. No further benefit was obtained by adding entity-based token cueing. A possible explanation
for this lack of benefit is that although these cues are effective in directing attention to an animation’s
functionally relevant entities, they fail to signal the key events that relate these entities and are crucial for
the building mental models. However, the absolute values for conceptual model seem different between
experiments 1 and 2, although the SA condition in exp. 1 and the SA control in exp. 2 were the same. Since
cueing had no effect, one would expect to replicate findings from Exp. 1 in Exp. 2. Further research is
needed to better understand such inconsistency.
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